INTRODUCTION
It has been demonstrated that a decrease in environmental temperature may reduce the defense ability of the airway, leading to hyperergy of the airway and induction of chronic bronchitis [1] . If coldness is combined with dryness, dryness of the respiratory mucous membrane may appear with a decrease in elasticity and immunity and hypofunction of discharging fremde stoffes, resulting in growth of bacteria and viruses in the respiratory tract [2] . Xinjiang is located in the northwest of China, which is called the northwest region in traditional Chinese medicine, and is dominated by coldness and dryness. It was considered that dryness was the one reason of multiple types of diseases such as allergic rhinitis, skin disease, bronchitis, and even some cardiovascular diseases with a high incidence in the northwest of China (Xinjiang) [3] . Therefore, dryness may be an important environmental factor for the occurrence and development of many diseases in the region. A previous study showed that the northwest cold-dryness syndrome may involve immune function disorders [4] . The present study was designed to establish a model of cold-dryness syndrome of chronic obstructive pulmonary disease (COPD) in the northwest of China to examine the relation of cold-dryness syndrome with the reactive state of lung inflammation, to provide a reference for treatment of COPD with local peculiarities.
MATERIALS AND METHODS

Animals
Twenty-seven male Wistar rats, weighing 100 ± 20 g, were supplied by Xinjiang Medical University Experimental Animal Center (license number: SCXK [Xinjiang] 2003-001).
Instruments and reagents
We used an FLI-2000H artificial climate chamber (Japan EYELA company, NO: 10908061) and a BS-1105 type electronic balance (Beijing Saiduokesi Balance Co., Ltd.). Cigarettes were Xuelian brand(provided by Xinjiang Cigarette Factory, with 12 mg of tar, smoke cigarettes Alkali 1.0 mg, flue gas CO 13 mg). Porcine pancreatic elastase (PPE) was from Shanghai Hua Yi Biotechnology Co., Ltd., and rat IL-1β, IL-8, IL-10 and TNF-α ELISA kits were from Benter Medsystems.
Grouping and modeling
The 27 Wistar rats were divided into three groups according to a random digits table after 2 days of adaptive feeding. The groups included the, and 100 cm in height), with a vent hole of 2.0 cm in diameter on the top, and a central processing unit vePPE plus cigarette smoking (PPE plus CS) group, the PPE plus CS and cold-dryness group and the control group, with nine rats in each group. For PPE plus CS group, an intubated needle was inserted into the trachea and 0.8 mL physiological saline (contain 20 U PPE) was instilled into the trachea per 100 g body weight on the 30th day. From days 1 to 29 and days 31 to 90, the rats were placed in self-made acrylic cages of 420 L volume (60 cm in length, 70 cm in widthntilator hung in the middle to properly distribute the smoke. A 250 g silica gel drier was placed in the cage before smoking. The cage was connected to a smoking device. Cigarettes were sucked by a three-way tube and 100 mL feeder and the smoke was infused into the cage. The concentration of smoke was kept relatively stable by supplying 15 sucks per minute. Nine rats passively smoked together for 1 h each time. In the interval between the two groups smoking passively, the cage was cleaned and the entrance and air vent were opened. The ventilator was aired for 5 min to disperse the remaining smoke. Based on a previous model of cold-dryness syndrome in the northwest of China [5] , from the 60th day, rats in the PPE plus CS and cold-dryness group were put in a climatic cabinet every night for 10 h, systemically set at 6°C and 25%-32.8% relative humidity to establish the cold-dryness syndrome model. The other factors were same as in the PPE plus CS group. Rats in the control group were given the same volume as the other groups of physiological saline to the trachea on the 30th day.
Measurements
The rats were sacrificed by drawing blood via the inferior vena cava. The trachea and lungs were exposed to make a transverse incision of the inferior trachea, and the right main bronchus was ligated. An injector with 12 gauge needle (planished top) was used to perfuse 3 mL of physiological saline solution into the left lung via the incision of the trachea. Perfusate was retrieved immediately after each perfusion (60%-70% ) and filtered with a bandage. Filtration was repeated three times to collect BALF for centrifugation. The supernatant was collected in a sterile bottle, which was then put in an ultra-cold freezer of -70°C. Measurements were performed with double-sandwich ELISA, by strictly following the instructions of the kit. Data analysis SPSS 11.5 statistical software was used for the data analysis. The data are expressed as x ±s.
RESULTS
General condition
One rat in each of the PPE plus CS and the PPE plus CS and cold-dryness groups died during cigarette smoking. Red foam was found in part of the nasalis in the rats that died, which may have been caused by acute lung injury due to anoxia. During smoking, most of the rats had slight gasping, and their behavior changed from uneasy excitation to decreased activity, and they became crowded. Some of them were squinting and sleepy. The rats in the PPE plus CS and cold-dryness group fought for drinking water ( Figure  1 ) and their irritation level was higher than that of the other two groups. They also climbed the cage and fought each other. The rats' body weights in the two model groups were significantly reduced compared with that of the control group (P<0.01), and it was more reduced in the PPE plus CS cold-dryness group than that in the PPE plus CS group (P<0.01) ( Table 1) . 
IL-1β levels in BALF among the groups
IL-1β levels in BALF were significantly higher in the PPE plus CS and cold-dryness group than those in the control group (P<0.01). There was no significant difference in IL-β levels between the PPE plus CS group and the control group, and between the PPE plus CS group and the PPE plus CS and cold-dryness group ( Table 2) . 
IL-8 levels in BALF among the groups
IL-8 levels in BALF were significantly higher in the PPE plus CS and PPE plus CS and cold-dryness groups than those in the control group (P<0.01). There was no significant difference in IL-8 levels between the two model groups ( Table 3) .
IL-10 levels in BALF among the groups
No significant difference was found in IL-10 levels in BALF among the three groups (Table 4 ). 
TNF-α levels in BALF among the groups
TNF-α levels in BALF were significantly higher in the PPE plus CS and PPE plus CS and cold-dryness groups than those in the control group (P<0.01).
There was no significant difference in TNF-α levels between the two model groups (Table 5 ). 
DISCUSSION
Xinjiang is in the northwest of China and has a dry and cold climate, where coal is used as the major fuel for warming for more than 6 months each year. Therefore, there is a close relation between atmospheric pollution and morbidity [6] and mortality [7] of COPD, with a dose-response relationship [8] . Furthermore, Turpan and Hami in the west of Xiangjiang, extending to the Ordos region, Karamay in the north of Xinjiang, and Hotan in the south of Xinjiang are sandstorm areas [9] . A sandstorm is a strong factor of latent allergies and nonatopic diseases [10] , leading to a high incidence of COPD in Xinjiang. Meteorological factors, such as temperature, pressure and humidity have noticeable effects on the occurrence of COPD [11] . Based on clinical practice for many years, it is considered that patients with cold-dryness syndrome of COPD may show the features of "local dryness with general cold" and "internal dryness with external cold". Therefore, the lung-warming and dryness-moistening method of traditional Chinese medicine has been adopted for COPD with some satisfactory results. Previous experimental research [12] has suggested that simple dripping of PPE from the trachea can be used to establish a COPD model, but the pathological change is not completely identical with that resulting from long-term smoking as in humans. To solve this problem, rats in the present study were given PPE dripped from the trachea and given cigarette smoking for 90 days. IL-1β has many biological effects, including mediating inflammatory reactions, promoting reduplication and differentiation of T and B cells, participating in immune regulation, affecting metabolism, and stimulating hematopoietic cells and inducing fever. Animal experiments have shown that injection of recombinant IL-1β in vitro can cause anorexia and weight loss in healthy animals [13] . The current study supports this previous finding, and we found that IL-1β in BALF signif-icantly increased in PPE plus CS and cold-dryness group than that of control group, but their was no significant between PPE plus CS and control group. This suggested that an increase in IL-1β secretion is one of the reasons that cold-dryness causes weight loss. IL-8 can chemoattract and activate white blood cells, inhibit apoptosis of neutrophils, prolong the life span of neutrophils, and plays an important role in inducing, maintaining and even aggravating airway inflammation of COPD [14] . TNF-α can reinforce the immune response of white blood cells to injury, affect mononuclear macrophages by an autocrine manner to release various inflammatory mediators to increase swallowing and digestion of pathogens, and promote release of inflammatory cytokines. TNF-α may also increase the inflammatory reaction and cause lesions in tissues. An increase in IL-8 and TNF-α levels in BALF indicates an imbalance of local immunity in the rat lungs of the COPD model and augmentation of pre-inflammatory factors. This may induce airway inflammation and pulmonary tissue lesions, and cold-dryness can aggravate an imbalance of immune regulation. However, in the present study, cold-dryness did not affect TNF-α levels. IL-10 is an immunological suppressor with pleiotropic bioactivity, and it can inhibit synthesis and release of almost all the pro-inflammatory cytokines, showing an anti-inflammatory effect. The present study found that there was no difference in IL-10 levels among the model groups compared with the control group. The body weights of rats were reduced in the model groups compared with the control group, and our results suggested that cold-dryness may aggravate weight loss. Therefore, an increase in IL-1β release may be one of the mechanisms for weight loss in the cold-dryness COPD rat model. Lung inflammation in rats mainly caused an increase in IL-1β, IL-8 and TNF-α levels, with no change in IL-10 levels. Cold-dryness tended to aggravate lung inflammation of COPD. Therefore, special attention should be paid in the treatment of COPD for cold-dryness syndrome in the northwest of China.
